In a previous note [1] the authors considered the problem of approximating a prescribed temperature state in a body, at time t, by adjusting the boundary temperature over a preceding interval of time. There, L 2 -approximations were discussed, but we wish now to obtain analogous results for the C -topology. More precisely the following result was established. Let U(x,-1) = 0, x e R (1) U(x,t) = u(x,t) for (x,t) G B ab U(x,t) = 0 for (x,t) e(5R X In the present work we will show that it is also possible to obtain uniform approximations to the function f provided
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that it is sufficiently smooth. We show in fact that if f is k-times differentiable in R then it and all its derivatives up to order k can be approximated uniformly in R.
In the present application we will have to discuss derivatives of functions up to and including the boundary. Hence it is necessary to put some smoothness conditions on dR. In order not to have to concern ourselves with precise conditions in various situations we make the following hypothesis:
(A.I) dR is a C°° surface.
Next we point out that if a function f is to be uniformly approximated by functions of the form U(x,t;u) it is necessary that it satisfy certain compatability conditions on dR. Note first that any function of the form U(x,t;u) is identically zero for x e dR and t near zero. Hence we must have u(x,t;u) s o for x e dR, t = 1, k = 0,1,2,... -dt K But then it follows from the first of equations (1) that (2) A k U(x,t;u) s o for x e dR, t = 1 k = 0,1,2,...
Suppose now that f e C M (R)* and that f together with all derivatives up to order M can be uniformly approximated on R"
by functions of the form U(x,t?u). Then it follows from (2) that f must satisfy the conditions,
(*) That is f € C (R) and the derivatives of f up to order M are all uniformly continuous in R.
Our main result is that &11 functions f which satisfy conditions (A,2) can be uniformly approximated in the sense desired. Once we have theorems 2 and 3 we can approximate an arbitrary f € C (R) by an expression of the form U(x, tru-j+u^) where u.
has support in B . and u 2 has support in B 9 a,b,c arbitrary.
The proof of theorem 3 is easy and we give it here. Suppose that for the given function f we have,
Let u be a function defined on B such that c Let us now outline the proof of lemma 2.
This closely parallels that of [1] and proceeds as follows.
The functions U(x,t;u) at t = 0 can be written in the form, We could then find a non-zero <p e ft ; that is a function <p e A such that
We can expand <r> in the form
Hence (18) zero. Hence it is identically zero (see [1] ) and by the independence of ( a v) ^ follows that the p, f s are all zero* Proof of Lemma 3.
--
Finally we give a proof of lemma 3, . Let The remaining part is a set of values of normal derivatives for <£ of orders greater than or equal to M and less than or equal to 2m. These latter can be specified arbitrarily as C°°f unctions and 0 thus determined as a function in C m (R) c C (R) . 14 Let F = f~<J>. Then F e C (R) and moreover we have 
